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Boyd’s Preventive Medicine 


Five groups of diseases are considered whose etiology warrants their c 
These are diseases resulting from the invasion of micro-organisms; th @ 
diet; the result of unhygienic or insanitary conditions of employment; 
state; and those transmitted from patient to offspring. These diseast - 
morbidity. 
Octavo of 352 pages, with 135 illustrations. By Marx F. Boyp, M.D., M.S., C.P.H., Professor 
of Bacteriology and Preventive Medicine, the Medical Department of the University of Texas. 
Cloth, $4.00 net. 


Overton and Denno’s The Health Officer 


This book contains the information the average Health Officer must have in order to discharge 
his duties. It tells him what to do, how to do it, and why he should do it. It describes the 
various activities in which a Health Officer engages; his relation to boards of health, physicians, 
social agencies, and the public; the scientific principles upon which preventive medicine is founded. 
Octavo of 512 pages, illustrated. By Frank Overton, M.D., D.P.H., Sanit Supervisor, 
New York State Department of Health; and WILLARD J. DENNO, M.D., D.P.H., Medical Director, 
Standard Oil Company. Cloth, $5.50 net. 


Ranson’s Anatomy of the Nervous System New Work 


Dr. Ranson “ons gpa his subject from the dynamic rather than the static point of view—that is, 
he lays emphasis on the developmental and functional! significance of structure. The reader is 
led at the very beginning of his neurologic studies to think of the nervous system in terms of its 
relation to the rest of the living organism. 

Octavo of 395 pages, with 260 illustrations, some in colors. By StepHen W. Ranson, M.D., 
Professor of Anatomy, Northwestern University Medical School, Chicago. Cloth, $6.50 net. 


Smith’s Bacterial Diseases of Plants New Work 


This book is the result of thirty-five years of reading and diligent laboratory and field investiga- 
tion. More than most books it is the product of experiment. It is largely the product of a 
single laboratory, eight of the organisms here selected for special study having been named by 
the author. It is in a sense, a review of Professor Smith’s work in this field. 

By Erwin F. hy ae in charge of Laboratory of Plant Pathology, Bureau of Plant Industry, 
Washington, D.C. Octavo of 688 pages, illustrated. Cloth, $10.00 net. 








@ ion as preventable. 
of faulty, deficient 
't of the puerperal 
_. auportant causes of 


sieht ai eee eek bes Cake © Sign and Mail this Order Form Today .........................05- 


W. B. SAUNDERS COMPANY, West Washington Sq., Phila. 


Please send me the books marked (X), charging the amount to my account: 


BOYD’S PREVENTIVE MEDICINE . . - « $ 4.00 net 
OVERTON AND DENNO’S THE HEALTH OFFICER - «+ §-50 net 
RANSON’S ANATOMY OF THE NERVOUS SYSTEM .. 6.50 net 


SMITH’S BACTERIAL DISEASES OF PLANTS .. . . 10.00 net 


Name City 








Street State 











——————————— 

















SCIENCE—ADVERTISEMENTS 











An Important New Textbook for First Year Chemistry 
To be Published in September 


GENERAL CHEMISTRY 


By HARRY N. HOLMES 
Professor of Chemistry, Oberlin College 


Cloth, octavo, with figures and diagrams, about 650 pages 


HE book has been written from the viewpoint of the student. It is a 

text in the full teaching sense of the term, not a reference book. 

The order of topics adopted has proved satisfactory in actual practice. 
Chlorine and hydrogen chloride are studied as early as Chapter IX because of 
the excellent drill they provide both in the classroon{ and in the laboratory. 
Treatment of the Periodic System is delayed until two good illustrations of its 
relations (the halogens and the group comprising sulfur, selenium, and tellurium) 
have been discussed. Important theories are introduced in chapters dealing 
with the substances which best illustrate them. 

Chemical symbols, formulas, and equations—‘“‘the tools of the trade’’— 
are introduced early. 

Valence, a rather intangible topic to many students, is given a clear and 
readily comprehensible introduction. 

The treatment of Molecular and Atomic Weights has been simplified in 
order to make it entirely logical and convincing. 

A notable inclusion is the chapter on Colloid Chemistry. The growing 
importance of this subject and its natural relation to the study of solutions 
warrant the prominent place given to it. 

In a course on “‘General Chemistry,’ it is fitting that adequate consideration 
be given to the elementary facts and principles of organic chemistry. The 
book contains two able chapters treating of the chief components of carbon. 

Frequent reference is made to the applications of chemistry in industry, in 
daily life, and in warfare. 


A great many exercises and problems are included. These are interspersed 
through the text, serving to emphasize and illustrate specific points as they arise. 
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“PROGRESSIVE EDUCATION” IN THE 
TEACHING OF PATHOLOGY’ 


In an article in the Atlantic Monthly of 
February, 1921, Mr. Stanwood Cobb describes 
“A new movement in education.” The type 
of education which he considers has been given 
the name “ Progressive Education.” Although 
the article deals particularly with education 
in the primary grades, nevertheless, the ques- 
tion arises as to whether or not the principle 
which directs this movement may have appli- 
cation in more advanced technical education. 
A fundamental aim is to have the interest of 
the student aroused before his work is as- 
signed. Although it might be presumed that 
the mere fact of a student’s entrance into a 
school of medicine presupposes that his interest 
is sufficiently aroused to dictate the most active 
work in the furtherance of his technical train- 
ing, yet all those who have taught in such 
schools know full well that such is not neces- 
sarily the case. The motives underlying the 
student’s selection of a profession sometimes 
are extrinsic in origin; the purpose may have 
originated in the minds of parents or others. 
Again, the aim of the student may be differ- 
ent from the highest ideals of professional 
work. All too often the student regards cer- 
tain of his subjects, particularly those of the 
preclinical years, as of little importance. 
Therefore, it becomes necessary to arouse in- 
terest on the part of a considerable number of 
students in any given class. Fundamentally, 
it might be assumed that were the teachers of 
the preclinical subjects to emphasize continu- 
ously the importance of these materials in the 
subsequent clinical work of the student that 
would be sufficient, but long experience in 
teaching pathology where this view has been 
particularly emphasized shows that even this 


1 From the department of pathology, school of 
medicine of Western Reserve University, Cleve- 
land, Ohio. 
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method is not sufficient to attain the ideal. 
As a corollary to arousing interest on the 
part of children comes the proposition that 
“the best way to get the child to learn a 
thing is to make it want to learn that thing.” 
These fundamentals of the progressive method 
of education in the earlier grades are at- 
tacked along four lines. They include (1) 
competitive games in which there is some op- 
portunity for action, (2) the abandonment of 
the formal recitation, (3) a more flexible pro- 
gram, (4) correlation of book knowledge with 
the daily life of the child. 

It is well understood that not only is pri- 
mary education in an experimental stage but 
judging from the numerous attempts to ele- 
vate the standards of medical education, cer- 
tainly this branch of technical training is also 
passing through a period of experiment. When 
one considers the reports presented before the 
Council on Medical Education in the spring 
of 1920 it becomes apparent that the same is 
true of the various subjects included in the 
medical curriculum. The question naturally 
arises as to how far the fundamental prin- 
ciples of progressive education may be ap- 
plied to the subject of medicine as a whole 
or to any of its individual branches. The 
present communication deals only with the 
application to the course in pathology. 

The principle of competition has been ap- 
plied over years in the assignment of grades 
for work. In the minds of most teachers this 
is insufficient and often leads simply to in- 
tensive narrow work toward the attainment of 
high grades. Many students recognize in 
themselves a certain limitation of intellectual 
power and are not stimulated in any sense by 
the apportionment of grades. They recog- 
nize that all too often the students with high- 
est grades are not necessarily the best prac- 
titioners or investigators. The same applies 
in the posting of excellent drawings or notes. 
Competition in actual practical work in pathol- 
ogy may, however, serve a useful purpose. In 
our own courses this is attempted by com- 
parative efforts in actual work. Students are 
required to demonstrate to their classmates 
the fresh organs from recent autopsies. In 
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certain instances they demonstrate microscop- 
ical preparations and the same principle js 
applied in the reporting of experiments. No 
grades are assigned for these efforts, but in- 
stead the attempt is made to stimulate the 
student’s pride in his own attempts. 

The abandonment of the formal recitation 
has met in our hands with the greatest suc- 
cess. Even with the utmost informality there 
was constantly before the student in ordinary 
recitations the desire to make a good impres- 
sion on his teacher. It must be recognized, 
however, that in technical training there is in 
every subject a considerable content value and 
in the particular subject under consideration 
not only is this true but the aim of the teacher 
must be to stimulate the student to thinking 
logically in terms of medicine. Extremely 
successful in our work has been, under the 
stimulus of Mr. Cobb’s article, the introduc- 
tion of recitations conducted by the students. 
In the subject of special pathology this in- 
cludes review recitations of the embryology, 
morphology, and physiology of organs and sys- 
tems followed by similar recitations in path- 
ologic disturbances. In adapting the method, 
the students elect for each recitation a director 
who is given sufficient time to prepare for 
this task. The students are requested to se- 
lect their directors rather from the point of 
view of organizing ability and clearness and 
rapidity of thought than from the point of 
view merely of high class standing. This has 
resulted in a marked elevation of the stan- 
dards of recitation. The results are shown in 
a greater cooperative spirit on the part of all 
concerned, a greater seriousness of purpose 
and attention and what appears to be a clearer 
understanding of the difficulties which each 
class faces. Naturally, such recitations must 
be closely supervised because of the necessity 
for maintaining accuracy. It might be ob- 
jected that such a method leaves no roem for 
the stimulation of the student’s imagination. 
In practise, however, it is found that many 
questions brought up in the course of these 
informal discussions serve admirably in ex- 
citing speculation as to origins, process, re- 
sults and relations of disease. Furthermore, 
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the lectures which are given can serve this im- 
portant purpose equally as well as recitations. 
The informal recitation has the further advan- 
tage of permitting a better evaluation of the 
ability of the individual student than is pos- 
sible with the more formal and more auto- 
cratic recitation conducted by the teacher. 
Inherent reticence of the student often pre- 
vents an answer to a teacher’s question and 
yet permits of an adequate answer to the same 
question from one of his colleagues. The pro- 
tection of the community and the maintenance 
of high standards in a school of medicine 
demand that the teacher form a proper esti- 
mate of the students’ ability and this estimate 
can be materially aided by observation in the 
democratic and informal recitation. 

A certain amount of flexibility in program 
is provided for in offering elective courses in 
the various divisions of special pathology. 
Considering the content value of a technical 
subject, it is difficult to adopt the program of 
flexibility to any very wide extent. Neverthe- 
less, the principle can be applied without too 
great a sacrifice. Instead of assigning a 
certain number of slides for each day, a cer- 
tain number of days can be given over to a 
particular subject; the total number of slides 
or other material can be indicated and the 
proportionate division of the work left to the 
student’s personal wishes. Recognizing the 
fact that drawing illustrations of slides or 
other material has considerable value, never- 
theless, flexibility may be adopted here. For 
example, the students of our present class have 
been told that fifty drawings are required in 
the subject of special pathology. Their se- 
lection of the subjects to be illustrated is of 
far more significance than is actual technical 
skill in drawing. No particular forms are 
given for the report of experiments and the 
method of presenting these reports gives the 
student complete freedom and serves as a 
guide to his grasp of the subject. 

The correlation of the material acquired in 
pathology to the daily affairs of the stu- 
dent’s and physician’s life is a matter which 
has given the writer considerable concern. 
Fundamentally, this means the interpretation 
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of pathology in terms of clinical medicine. 
The introduction of experiments to illustrate 
in animals these disturbances has been of the 
utmost vlaue. Simply performing the experi- 
ments is insufficient; they must be interpreted 
so as to demonstrate their application to hu- 
man disease. The method adopted in our 
work has been described.1_ Even this proves 
insufficient and every opportunity must be 
taken to impress on the student the fact that 
the material he deals with comes from living 
patients. Correlation can also be approached 
by means of the clinical pathological confer- 
ence, as adapted to the needs of students. In 
our courses eight periods of one and one 
half hours each are employed for this purpose. 
It is possible as a rule to cover two or three 
cases in each period. Two students of the 
third year class are required to present the 
history and differential diagnosis of a case 
that has recently come to autopsy. Following 
the discussion of this presentation, the organs 
from this patient are demonstrated by two 
other students either of the same class or of 
the second year class; this is succeeded by an 
attempt at correlation of symptoms and mor- 
phologic disturbance, as well as a discussion 
of the sources of error in clinical diagnosis. 
These exercises have proven to be most suc- 
cessful. In addition to these conferences the 
second year students at the end of the studies 
of the disease of the heart and of the diseases 
of the kidney take part in exercises which were 
first utilized with the cooperation of Dr. F. W. 
Peabody and are now being practised with the 
cooperation of Dr. R. W. Scott. These exer- 
cises have been described in detail? but they 
can be summarized by an illustration from a 
recent exercise. The students gathered in the 

1 Karsner, H. T., ‘‘The function of the experi- 
mental method in the course in pathology,’’ Boston 
Med. and Surg. Jour., 167: 511, 1912. Pearee, 
R. M., ‘‘The teaching of experimental pathology 
and pathological physiology to large classes,’’ 
Bull, Johns Hopkins Hospital, 22: 249, 1911. 
Karsner, H. T., ‘‘ Teaching the pathology of fune- 
tion,’’ Jour. Am, Med. Assn., 75: 361, 1920. 

2 Karsner, H, T., ‘‘The experimental method as 
utilized in the clinico-pathological conference,’’ 
Boston Med, and Surg. Jour., 170: 723, 1914. 
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amphitheater of City Hospital and demon- 
strated during the first hour the gross morbid 
anatomy of several fairly typical heart lesions. 
Recitation was then conducted by a student 
on the normal physiology of circulation. This 
was followed immediately by students’ demon- 
strations of the effects in dogs of hydroperi- 
cardium, of acute myocardial degeneration, 
of aortic stenosis and of aortic insufficiency. 
In line with the student’s discussion of the 
normal functions of heart muscle Dr. Scott 
presented and discussed a few electrocardio- 
graphic tracings. After a brief rest the stu- 
dents then under Dr. Scott’s direction ex- 
amined three living patients exhibiting mur- 
murs, thrills and cardiac arrhythmia. 

It is hoped that as the experiment in pro- 
gressive education is more widely applied to 
pathology the results will be improved, but 
even with the experience now at hand there is 
little doubt that this method has an applica- 
tion in pathology and that in so far as it has 
been attempted it has been proven to be emi- 
nently successful. Certainly, the idea is prac- 
ticable and its success will depend upon the 
teacher’s interest in the educational side of his 
subject, his willingness to grant as large a 
measure of freedom as possible to the stu- 
dents’ own effort, his keenness in careful su- 
pervision and his confidence in the propriety 
of the idea. 

Howarp T. Karsner 

LAKESIDE HOSPITAL, 

CLEVELAND, OHIO 





A NOVEL MAGNETO-OPTICAL EFFECT 
(Further Investigations) 


In the former account of this novel effect, it 
was pointed out that a microscopic examina- 
tion of the iron arc smoke deposited on a glass 
surface gave evidence of the existence of fine 
particles of iron compound arranged in short 
chain sections of bead-like relation. 

It is now thought that this peculiar forma- 
mation may have its origin in the outer en- 
velope of the are flame where the particles 
are formed, and where they are lined up around 
the arc stream by the circular magnetism sur- 
rounding the current conducted by the hot 
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vapor stream of the are. The particles, be- 
ing magnetic, would tend to form chains or 
rings surrounding the are. These would not 
be stable, however, but would float away as 
they became shattered by gas currents, and 
remain only as short lengths of particles held 
together. To throw light on this possibility, 
a small vertical, hollow cylinder of plaster of 
Paris open above was arranged with iron 
electrodes (for forming an arc) passing 
through its sides and meeting in its center. 
By passing the current of a storage battery 
giving about 50 volts through them in con- 
tact and separating them, an iron are could 
be produced at will within the plaster cylin- 
der. The dimensions of the cylinder were 
such that a microscope slide 3”’x1” could 
rest across the open upper end of the plaster 
cylinder, only partly closing it, the slide lying 
horizontally above the are electrodes at a 
distance of about 3 cm. Such a slide could 
receive a layer of smoke on its under surface 
when the are was formed below it. The micro- 
scope in that case showed only a confused 
deposit. 

When, however, there was placed above the 
slide a strongly excited electromagnet with its 
poles resting on the upper sides of the slide 
or close thereto, such poles being about 3 cm. 
apart, a smoke deposit of a remarkable char- 
acter was produced. Even as examined by the 
unaided eye in diffused light, there was de- 
cided evidence of a structure or striation. 
When, however, the microscope was used, with 
even comparatively low powers of about 300 
to 400 diameters, there was disclosed a decided 
striation seemingly composed of brownish par- 
ticles in strings extending over the slide and 
following the direction of the field. There 
was noted a surprising regularity in the dis- 
tribution or spacing of the strix, as if the 
surface was covered with fibers laid on sys- 
tematically side by side. 

There were, however, curious objects com- 
posed of small spheres (evidently globules of 
iron) strung together in a line of two, three, 
four or more, such spheres having no uniform 
size. Most of these iron globule groups lay, 
of course, in the field direction and were very 
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large relatively to the particles in the stria- 
tion covering the most of the surface of the 
slide. But each of these straight settings of 
globules possessed a singular appendage, gen- 
erally at one end only, but sometimes at both 
ends. It consisted of a brush-like tail com- 
posed of the brown filamentous chains of par- 
ticles like those covering the slide as noted 
above. They gave the appearance of tufts, 
suggesting a growth of beaded fibers from the 
end of the string of globules. By focusing, 
these tufts or tails could be seen as projecting 
outward (upward) in an inclined direction. 
This means that the tufts did not lie on the 
slide surface, but sprang outward from the 
globule which carried it. The globule at the 
other end of the short chain (generally the 
largest in the line) was often to be seen as 
having a convergence upon it of the usually 
parallel strie of the other parts of the slide, 
indicating clearly that the globules strung to- 
gether were acting as small magnets with poles 
at each end, towards and from which poles, 
the convergence and divergence of the mag- 
netic lines was indicated by the fine striz 
of particles taking their direction. 

The polariscope showed that the striated 
smoke layer caught on the slide has the same 
property of scattering or diffusing light (as 
plane polarized light) that the smoke oriented 
in the air by a magnetic field has, but, of 
course, the slide preserves the orientation and 
needs, to produce the results, no magnetic 
field after its formation or deposition. The 
slide covered with the striated smoke film 
is, in fact, a polarizer. 

Examination between crossed Nicol’s prisms 
(dark field) discloses the fact that the tufts 
of fine fibers carried by the rows of globules, 
show as luminous spots on the black field, 
clearly indicating that the groups or tufts 
have a polarizing effect if they are in proper 
relation to the rays passing through. 

As was to be expected, any hollow vessel or 
enclosure capable of retaining the smoke from 
an iron are can be used in demonstrating the 
original luminous phenomenon. A glass flask 
of from 1 to 2 liters is readily sensitized, as it 
were, by holding its mouth over an are for a 
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short time, allowing smoke from the arc to 
enter, and then corking the flask. It may 
then be used to show the effects by allowing a 
beam of light to traverse it while held in the 
field of a current-carrying coil. While this 
was being done, it was noticed by Dr. Holl- 
nagel of the laboratory that when the coil 
was traversed by an A.-C. current of twenty 
cycles, the flask, when near the coil, gave the 
usual effect of increased luminosity of the 
smoke in its interior. When, however, the 
flask was removed from the coil a distance 
of several feet, the steady luminosity was re- 
placed by a flickering which kept pace, not 
with the alternations of current in the coil, 
but with the cycles only. The flickering was, 
as it appeared, at the cyclic rate. This flick- 
ering was noted even at a distance of twelve 
feet from the coil, although the coil was but 
7 inches in diameter and about 2 inches in 
axial direction. The flickering is a curious 
effect, and it is difficult to explain, especially 
the fact that it appears to keep time with the 
cycles and not the alternations of current. It 
points to some sort of magnetic retention or 
polarization of the iron particles of the 
smoke. They may even rotate or oscillate in 
obedience to the field fluctuations, but there 
is needed much more work of investigation as 
to the cause of the peculiar behavior. The 
experiment clearly shows that a very moderate 
field intensity suffices for lining up the par- 
ticles in the air, and so producing the lu- 
minous effect. 

Emphasis is again given to the fact of the 
extremely small amount of iron particles sus- 
pended in the air, capable of giving a decided 


effect. Ex.rau THomson 
THOMSON LABORATORY, 
LYNN, Mass., 


June 17, 1921 





SCIENTIFIC EVENTS 
THOMAS HARRIOT? 
THE tercentenary of the death of Thomas 
Harriot, the mathematician and astronomer, 


occurred on July 2. Not only was he the most 
celebrated English algebraist of his time, but 


1From Nature. 
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he was also one of the first astronomers in 
England to use a telescope, and, like Galileo, 
Fabricius, and Scheiner, was one of the early 
observers of the spots on the sun. Born at 
Oxford in 1560, he was a year older than 
Henry Briggs. He graduated from St. Mary’s 
Hall, and became an ardent student of mathe- 
matics forty years before the inauguration of 
the first university chair of mathematics. At 
the age of twenty-five he entered the service 
of Sir Walter Raleigh, by whom he was em- 
ployed in the survey of the newly founded 
colony of Virginia. The greater part of Har- 
riot’s life, however, was passed in the neigh- 
borhood of London, where he came under the 
patronage of Henry Percy, Earl of Northum- 
berland, who gave him a pension and assigned 
him rooms at Sion House, which stands on 
the banks of the Thames opposite Kew. When 
the earl was confined to the Tower through 
the complicity of some of his family in the 
Gunpowder Plot, Harriot and two other mathe- 
matical worthies, Thomas Hughes and Walter 
Warner, often bore him company. They were 
known as “the three magi.” MHarriot ap- 
pears to have passed an uneventful life, and 
at his death was buried in St. Christopher’s 
Church, on the site of which now stands the 
Bank of England. A monument erected to 
his memory was destroyed in the Great Fire 
of 1666. As an algebraist Harriot is a con- 
necting link between Vieta and Descartes. 
His “ Artis Analytice Praxis” was not pub- 
lished until ten years after his death. The 
revival of his fame as an astronomer was 
due to von Zach, who, while on a visit to the 
Earl of Egremont in 1784, discovered some 
of Harriot’s writings beneath a pile of old 
stable accounts at Petworth Castle; while 
the reduction of Harriot’s observations of the 
comet of 1607 formed one of the first tasks of 
Bessel’s astronomical career. Some of Har- 
riot’s manuscripts are in the British Museum. 


THE INTERNATIONAL INSTITUTE OF AGRI- 
CULTURE 


Tue president of the International Institute 
of Agriculture at Rome has transmitted to 
the Secretary of Agriculture, through the 
State Department, a copy of resolutions 
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adopted in April, 1921, by the permanent com- 
mittee of the institute, authorizing the con- 
ferring of the title “ Donating Member ” upon 
any person who makes a gift, donation, or con- 
tribution to the institute amounting in value 
to 10,000 Italian lire, which at normal rates 
of exchange is equivalent to about $2,000. 
The permanent committee wished to demon- 
strate in a tangible manner the gratitude of 
the International Agricultural Institute 


toward all persons whose generous impulse 


prompts them to make gifts to it in money or 
in kind, thereby contributing toward the ful- 
fillment of the mission intrusted to it. 

The permanent committee has already 
named as a donating member Mr. Victor 
Vermorel, member of the National Academy 
of Agriculture of France and former senator, 
thus testifying to him its gratitude for a gen- 
erous gift which he made to it recently. 

The International Institute of Agriculture 
was established as the direct result of the 
efforts of David Lubin, a successful merchant 
of California, with the active support of the 
King of Italy, who foresaw the advantages 
which would accrue to agriculture, commerce, 
and industry from an international clearing- 
house for systematically collecting and dis- 
seminating official information supplied by the 
various governments of the world on agricul- 
tural production, consumption, movements, 
surpluses, deficits, and prices of agricultural 
products, transportation, plant and animal dis- 
eases and insect pests, rural credits and insur- 
ance, standard of living, wages and hours of 
labor on farms, cooperative organizations of 
farmers, legislation affecting agriculture, and 
similar information. The international treaty 
was drafted at Rome on June 7, 1905, and 
has since been ratified by more than 60 gov- 
ernments. 

The institute survived the trying period of 
the World War and is now entering upon a 
period of expansion and increased usefulness. 
Its work benefits all peoples. In accordance 
with the recent action of the permanent com- 
mittee, which is made up of delegates from 
the adhering governments and serves as a 
board of directors of the International In- 
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stitute of Agriculture, citizens of the United 
States and other countries who are in sym- 
pathy with the purposes of the institute have 
an opportunity to contribute to its support 
and development and to receive permanent 
recognition therefor as “donating members ” 
by having their names and nationality and 
the date of their donation inscribed on a mar- 
ble tablet which will be placed in a con- 
spicuous position in the halls or vestibule of 
the marble palace occupied by the institute, 
situated in a beautiful park on an elevation 
overlooking the Eternal City. Such donations 
can be made either through the Secretary of 
Agriculture, the Secretary of State, or the 
American delegate to the International Insti- 
tute of Agriculture, Rome, Italy. 


THE EDINBURGH MEETING OF THE BRITISH 
ASSOCIATION 

As has already been noted here the British 
Association meets at Edinburgh beginning 
on September 7. It last met in that city in 
1892 under the presidency of Sir Archibald 
Geikie. The president, Sir Edward Thorpe, 
will address the association on aspects and 
problems of post-war science, pure and applied. 
An evening discourse will be given by Pro- 
fessor C. W. Inglis on a comparison of the 
Forth and Quebec Bridges, and there will be 
an opportunity to visit the former. Another 
discourse will be given on Edinburgh and 
oceanography by Professor W. A. Herdman, 
who, as president of the association at Cardiff 
last year, proposed a new exploration of the 
oceans like that of the Challenger. Sir Oliver 
Lodge will give the opening of the three lec- 
tures to the citizens on “ Speech through the 
ether, or the scientific principles underlying 
wireless telephony ”; Professor Dendy will lec- 
ture on “ The stream of life”; and Professor 
H. J. Fleure on “ Countries as personalities.” 
A special lecture, arranged in collaboration 
with Section M (Agriculture), for agricul- 
turists will be given by Dr. E. J. Russell on 
“Science and crop production.” Hitherto all 
addresses of the presidents of sections have 
been formally read, and never discussed, but 
in the present program, the following addresses 
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are announced to initiate debates: Sir W. 
Morley Fletcher, on the boundaries of physiol- 
ogy; Professor Lloyd Morgan, on conscious- 
ness and the unconscious, opening the newly 
established section of psychology; Dr. D. H. 
Scott, on the present position of the theory 
of descent in relation to the early history of 
plants; Sir Henry Hadow, on the place of 
music in a liberal education; and Mr. CO. S. 
Orwin, on the study of agricultural economics. 
Other addresses will be given on the problems 
of physics by Professor O. W. Richardson, 
on the laboratory of the living organism by 
Dr. M. O. Forster, by Dr. J. S. Flett on 
experimental geology, by Professor E. S. 
Goodrich on some problems in evolution, by 
Dr. D. G. Hogarth on the application of ge- 
ography, by Mr. W. L. Hichens on principles 
by which wages are determined, and by Pro- 
fessor A. H. Gibson on water power. 





SCIENTIFIC NOTES AND NEWS 


Tue South African Association for the Ad- 
vancement of Science will meet next year at 
Lorengo Marques under the presidency of Dr. 
A. W. Rogers, director of the Geological 
Survey of the Union of South Africa. 


THE council of the Royal Society of Medi- 
cine made, on July 6, the first award of its 
gold medal to Sir Almroth Wright, F.R.S., 
in recognition of his services to medicine 
during the war. The medal is awarded for 
original discovery in medicine and other allied 
sciences, or for the practical application of the 
results of previous investigations of other 
scientists, or for the most valuable contribu- 
tion in any other way towards the progress 
of the art and science of medicine, preventive 
medicine, or surgery. 


Ir is reported that Professor Edouard 
Branly, of Paris, is to receive this year’s 
Nobel prize for physics. 


WE learn from Nature that the French 
Société de Géographie has celebrated its cen- 
tenary. There was a reception for delegates 
at. the house of Prince Roland Bonaparte, 
president of the society, and M. Millerand, 
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president of the French Republic, presided at 
the opening meeting, a gathering at which 
explorers and geographers from various parts 
of the world were present. 


Dr. E. J. RusseEtu, director of the Rotham- 
sted Experimental Station, has been appointed 
a foreign corresponding member of the Reale 
Istituto Lombardo di Scienze e Lettere di 
Milano. 


W. M. Smart, chief assistant at the Cam- 
bridge Observatory, has been appointed to the 
John Couch Adams Astronomership, recently 
founded in Cambridge University under a be- 
quest from the late Mrs. Adams. 


Tue board of regents of the University of 
Michigan has adopted congratulatory and 
/laudatory resolutions in recognition of the 
services of Professor W. W. Beman, who 
has for fifty consecutive years been a member 
of the literary faculty and for thirty-four 
years head of the department of mathematics. 


Proressor Hersert E. Grecory, of Yale 
University, director of the Bishop Museum 
in Honolulu, has been awarded life member- 
ship in the National Geographic Society for 
his original contributions to geographic 
science. 

Henry E. Atianson has been appointed 
assistant to the chief of the bureau of plant 
industry, Department of Agriculture. He 
is a graduate of Cornell University, and 
came to the bureau in 1911. 


Proresson ALEXANDER M. Gray, director 
of the school of electrical engineering of Cor- 
nell University, has been granted leave of ab- 
sence for the year 1921-22, because of ill 


health. 


Dr. Watter Lone WiuiaMs, professor of 
obstetrics and research in the diseases of 
breeding animals, has retired from the faculty 
of the New York State Veterinary College at 
Cornell University. Dr. Williams was a mem- 
ber of the original faculty of that college. 
For eighteen years he was professor of vet- 
erinary research and obstetrics and for the 
last seven years has devoted his time to the 
study of the diseases of breeding animals. 
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Dr. Epwarp Puetps ALuis, JR., has re- 
turned to his biological laboratory at Men- 
tone, France, after some nine months in 
America. 

AN expedition on behalf of the State Uni- 
versity of Iowa to the gulf coast of Florida 
was conducted by Professor H. R. Dill in the 
latter part of May. A collection of marine 
fishes was made which will be mounted for the 
museum. 


Tue Hugo Miiller lecture of the Chemical 
Society, entitled “ The natural photosynthetic 
processes on land and in sea and air, and 
their relation to the origin and preservation 
of life upon the earth,” will be delivered by 
Professor Benjamin Moore on June 16. 


THE geological library of 4,000 volumes and 
15,000 geological specimens collected by the 
late Professor H. P. Cushing and his father- 
in-law, the late S. G. Williams, have been pre- 
sented to Western Reserve University by Mrs, 
Cushing. 

A MONUMENT in memory of the French 
chemist, Adolphe Wurtz, was unveiled at 
Strasbourg on July 5. 


THe death is announced at eighty-three 
years of age, of Professor Viktor von Lang, 
formerly professor of physics at Vienna. 


THe Mathematical Association of America 
and the American Mathematical Society will 
hold their summer meetings at Wellesley Col- 
lege, September 6-7 and 7-9, respectively. Two 
joint sessions will be devoted to a symposium 
on “ Relativity.” On the afternoon of the 
seventh, Professor Pierpont, of Yale Uni- 
versity, will give a paper entitled “Some 
mathematical aspects of the theory of rela- 
tivity,” while on the forenoon of the eighth, 
Professor Lunn, of the University of Chicago, 
will speak on “The place of the Einstein 
theory in theoretical physics.” 

The regents of the University of California 
have granted $20,000 from the campus im- 
provement fund to the Lick Observatory for 
the improvement of the grounds and buildings 
at Mount Hamilton. 


Tue American Pharmaceutical Association 
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has available a sum amounting to about $360, 
which will be expended after October for the 
encouragement of research. Investigators de- 
siring financial aid in their work should com- 
municate before September 1 with Professor 
H. V. Arny, chairman A. Ph. A. Research 
Committee, 115 West 68th St., New York, 
giving their past record and outlining the 
particular line of work for which the grant is 
desired. 


WE learn from the Bulletin of the Bureau 
of Fisheries that the first meeting of the In- 
ternational Committee on Marine Fishing In- 
vestigation was held at Montreal, on June 23, 
at the call of the Canadian representatives. 
The members present were: Representing 
Canada—W. A. Found and A. G. Huntsman; 
representing Newfoundland—James Davies; 
representing the United States—H. F. Moore, 
R. E. Coker and H. B. Bigelow. The com- 
mittee adopted resolutions recommending the 
coordination of the statistical data collected 
by the several countries represented in respect 
to the offshore fisheries, particularly those for 
cod and haddock; that studies of the cod, in- 
cluding tagging experiments, be undertaken; 
and that the methods of marine research of 
the several countries be standardized. Tenta- 
tive steps were taken toward giving effect to 
these recommendations. The next meeting of 
the committee will be held in Boston, on No- 
vember 4. 


A CONSERVATION conference, called by the 
Secretary of Commerce, met at the United 
States fisheries biological station, Fairport, 
Iowa, from June 8 to 10, 112 delegates having 
registered. The states represented were Illi- 
nois, Indiana, Iowa, Kansas, Kentucky, Loui- 
siana, Maryland, Michigan, Minnesota, Mis- 
sissippi, Missouri, New York, Ohio, Penn- 
sylvania, South Dakota, Wisconsin, and the 
District of Columbia. The attendance con- 
sisted of fishermen, fish dealers, button manu- 
facturers, engineers, sanitarians, conservation- 
ists, state and national fishery officials, and 
biologists interested in the study and conser- 
vation of the life of fresh waters. A number 
of resolutions were adopted advocating various 
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measures for the conservation of interior 
waters for economic, esthetic, and recreational 
purposes. 


A CORRESPONDENT writes: “The Bureau of 
Economic Geology and Technology of the 
University of Texas faces the probability of 
a total suspension of its activities for the 
next two years, on account of the elimination 
of its appropriation by the university authori- 
ties, as a result of the reduced appropriation 
allotted to the university by the Finance Com- 
mittee of the State Legislature, which is now 
in session. There is still a possibility that 
some money may be assigned to the bureau 
from the contingent fund of the university, 
and this may prevent its entire suspension. 
This bureau has produced in the last few 
years a considerable amount of stratigraphic 
and paleontological work, and is at present the 
most important agency in advancing the 
knowledge of the geology of Texas. During 
1919-1921 it produced 14 bulletins, aggre- 
gating 1,979 pages. The publication of sev- 
eral important works will be indefinitely post- 
poned in case of elimination of the appropria- 
tions. In addition to its purely scientific 
activities, the bureau maintains a department 
for the examination of well samples, a testing 
laboratory for structural and road materials, 
and a chemical laboratory which is carrying 
out an extensive research program on lignite, 
oils and clays.” 


Tue American Journal of Insanity, Johns 
Hopkins Press, Baltimore, will hereafter be 
the official organ of the American Psychiatric 
Association (till now the American Medico- 
Psychological Association) and will be pub- 
lished as the American Journal of Psychtatry. 


TueErE has been organized at the University 
of Minnesota and the affiliated Mayo Founda- 
tion a branch of the Society for Experimental 
Biology and Medicine which will be known as 
the Minnesota Branch of the society. At the 
present time there are 23 members of this 
society in the University of Minnesota. It is 
planned to arrange regular meetings through- 
out the academic year for the presentation and 
discussion of original papers falling within 
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the general field of experimental biology and 
medicine. Abstracts of the papers presented 
will appear in the Proceedings of the parent 
society. 

THE graduate women in the science depart- 
ments at Cornell University have recently or- 
ganized a sorority under the name of Sigma 
Delta Epsilon. The membership is primarily 
limited to women engaged actively in research 
work; honorary membership has been extended 
to several women who have gained recognition 
in the scientifie world. The society will have 
a house at which the members may live while 
at Cornell. The organization at present con- 
sists of twenty-five active members and eight 
honorary members. The officers are: Adele 
Lewis Grant, president; Katherine Van 
Winkle, vice-president; Josephine Overton 
Souders, secretary; Hazel Elizabeth Branch, 
treasurer. 


UNIVERSITY AND EDUCATIONAL 
NEWS 


Axsout $400,000 of the $500,000 appropriated 
for building purposes at the University of 
Iowa by the last general assembly is to be ex- 
pended for the erection of the first units of a 
new chemistry building. When completed the 
building will cost $1,000,000. 


Dr. C. L. Metcatr, for the past seven years 
professor of entomology in the Ohio State Uni- 
versity, has resigned to accept the position of 
professor of entomology and head of the de- 
partment of entomology in the university of 
Illinois. 

‘Herscuet C. Smirn, formerly deputy state 
highway engineer of Oklahoma, has been ap- 
pointed assistant professor of highway engi- 
neering and highway transport at the Uni- 
versity of Michigan, from which institution 
he graduated in 1913. 


Dr. AtrreD H. W. Povau, assistant profes- 
sor of forest botany and pathology in the New 
York State College of Forestry since 1918, 
has resigned to accept the position of asso- 
ciate professor of plant pathology and asso- 
ciate pathologist in the Alabama Polytechnic 
Institute. 
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CLEVELAND P. Hickman, M.A. (Michigan), 
has been appointed instructor in zoology in 
West Virginia University. 


Dr. JoHN How .anp, professor of pediatrics 
at the Johns Hopkins Medical School and 
pediatrician-in-chief of the Johns Hopkins 
Hospital, has declined the offer of the Medical 
School of Harvard University to become pro- 
fessor of children’s diseases at that institution. 
He will remain at Johns Hopkins. 





DISCUSSION AND CORRESPONDENCE 
A LIVING GALVANOMETER 


Tuat differences in electrical potential are 
produced by protoplasmic activity is a well- 
known fact. This is especially true of muscu- 
lar activity. The existence of electrical cur- 
rents in tissues was proved by Schweiger in 
1824 and by Nobili, who discovered the gal- 
vanometer. The string galvanometer was first 
used to detect these currents, although it was 
reasonably believed that such currents were 
present before the galvanometer was discov- 
ered. Such evidence was correctly given in 
a more rudimentary way by Galvani and 
Volta. With the introduction of the various 
kinds of galvanometers these electrical cur- 
rents were easily demonstrated. At the pres- 
ent the various modifications of Einthoven’s 
galvanometer are used in detecting electrical 
currents produced by the activity of various 
muscles and especially the heart and in ob- 
taining electrocardiograms. In fact it is a 
very accurate method of obtaining a clinical 
picture of the condition of the heart in man. 

The discussion and demonstration of the 
production of electrical currents by living or- 
ganisms and especially man, never fail to 
fascinate students, however teachers have 
found themselves handicapped by the lack of 
a suitable galvanometer. In laboratory ex- 
periments of this kind, such as Galvani’s ex- 
periment and the rheoscopic frog experiment 
an outside stimulus is necessary to demonstrate 
this. In the experiment where the sciatic 
nerve of a muscle nerve preparation is laid 
across the beating heart, the results are very 
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striking, but the demonstration of electrical 
currents in the human body would be usually 
regarded as impossible without a galvanom- 
eter. These difficulties are solved by the rather 
simple experiments cited below. 

Recently, while making a nerve muscle 
preparation, the thigh muscles of the left leg 
of the frog were removed and the nerve on the 
same side isolated but not sectioned. The 
body was well moistened with physiological 
saline and lay on a glass plate which was also 
well moistened. The toes of the left foot 
were held in the left hand, while forceps, held 
in the right hand, were accidentally placed 
upon the body of the frog. Immediately a 
violent contraction of the muscles of the left 
leg occurred. This was so unusual that we 
investigated this further. The same results 
were obtained repeatedly. It must be noted 
here that one metal was used instead of two 
as in Galvani’s experiment, and in place of 
the other metal the human hand was used. 
The current stimulating the nerve might have 
been due to the difference in potential between 
the metal and the hand, and for that reason 
we substituted the right finger for the metal 
previously used and obtained the same results. 
We therefore concluded that the nerve was 
stimulated by the action current of the human 
body, the electrodes being the fingers of the 
right and left hands and the indicator or the 
galvanometer being the contractions of the 
frog’s muscles. 

The same experiment was tried on a number 
of frogs and in every case we obtained the 
same results, although more striking in some 
preparations than in others. We found that 
by making contact with any part of the frog’s 
body or even the saline solution on the plate 
the muscles contracted. 

When a non-conductor was interposed be- 
tween the toes and the hand we found that no 
contraction took place. When a non-con- 
ductor such as wood was used for the right 
electrode no contraction took place. We at 
first thought that the action current involved 
was that produced by the beating human heart, 
but the absence of the rhythmical contractions 
in the muscles of the frog negates this. 
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It has been noted in some cases that the 
contractions were very violent, even tetanic, 
and immediately afterwards hardly noticeable. 
We have no explanation to offer for this 
other than the varying electrical currents in 
the body. 

Grorcz G. Scort, 
JOSEPH TULGAN 

Dept. OF BIOLOGY, 

COLLEGE OF THE City or NEw York 


AN EXCEPTION TO DOLLO’sS LAW OF THE IR- 
REVERSIBILITY OF EVOLUTION 

Ir has been claimed that most cases of ap- 
parent reversion to a primitive type in spe- 
cialized organisms—such as the occurrence of 
three toes in the horse that Cesar rode, or a 
reversion to the primitive number of petals in 
flowers, etc.—are to be explained simply as ad- 
ditions of supernumerary parts, comparable to 
polydactylism, or the addition of supernumer- 
ary digits to those normally present in man, 
cats, etc. Since so many cases of an apparent 
reversing of the evolutionary process appar- 
ently have to do with the number of the va- 
rious structural features present, and are 
therefore open to the objection that we may 
be dealing with merely an addition of super- 
numerary parts to those normally present, it 
may be of some interest to cite a clear case 
of reversion to the primitive condition in 
structures in which there can be no possible 
question of the addition of supernumerary 
parts. 

In the fruit fly Drosophila, as is true of 
practically all Diptera, there has been such a 
marked specialization of the metathoracic re- 
gion that the sclerites of this segment of the 
thorax have been profoundly modified and 
reduced, especially in the tergal region; and 
the metathoracie wings have been reduced to 
mere knobbed threads, the halteres, which 
would not be recognized as the vestiges of 
wings, if we did not know that they are 
modified wings from their mode of develop- 
ment, etc. Dr. Morgan, however, has recorded 
a mutant of Drosophila which he describes as 
having a “double thorax,” apparently not re- 
alizing the true nature of the parts in the 
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mutant in question. The metathorax of this 
mutant has apparently reverted to a condition 
approximating that occurring in the ancestors 
of the Diptera, in having a well-developed 
metanotum and other metathoracic sclerites, 
while the wings of this segment of the thorax, 
instead of being mere knobbed threads as in 
practically all Diptera, have become developed 
as comparatively broad wings, with a well- 
defined venation. I am hoping to be able to 
make a careful anatomical study of the tho- 
racic structures of this mutant in the near 
future, and have offered this brief account 
merely as a preliminary note of an investiga- 
tion which will be given more in detail in a 
later publication. 
G. C. CraMPTON 
MASSACHUSETTS AGRICULTURAL COLLEGE, 
AMHERST, Mass. 





SCIENTIFIC BOOKS 
JONSTON’S NATURAL HISTORY OF FISHES 


THROUGH the courtesy of Mr. Carl L. Hubbs 
of the University of Michigan, I have been 
able to examine a very rare book, seldom 
recorded in bibliography, the particular edi- 
tion apparently not at all. 

Its author is John Jonston, or as he writes 
it, Johannes Jonstonus, M.D., and its title 
page reads: 

Johaan Jonstonj | Historiae Naturalis | de | 

Piseibus | et Cetis | Libri V | tabulis quad- 

raginta septem | ab illo celeberrimo | 

Mathia Meriano | aeri incisis ornata | 

ex scriptoribus tam antiquis | quam recen- 

tioribus | maxima cura collecti | quos | ob 

raritatum denuo | imprimendos suscepit. 

Franciscus Josephus Eckerbrecht | 

Bibliopola Heilbrunnensis | 

MDCCLXVII. 


Following this and bound with it is another 
volume, with the same title except for the 
words “de Exangibus Aquatilis Libri IV., ta- 
bulis viginti.” This treats of invertebrates. 

As this work bears the nominal date of 1767, 
subsequent to the “Systema Nature,” it 
merits consideration in the interests of stable 
nomenclature. 

I find that it is throughout a compilation 
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from earlier authors, the latest of which is 
Piso’s edition of Marcgrave’s “ Historia 
Naturalis Brasilie,”’ printed at Leyden in 
1648. The sources of information are care- 
fully and apparently accurately given in side- 
headings. There is some evidence of a system 
of classification. Book first, for example, 
treats of marine fishes. Title of those which 
are pelagic, Heading 1, of scaly pelagic fishes, 
and Article 1, “de Asellis” of various “ cods.” 
Most of the forms mentioned are indicated 
by Latin nouns, the Greek form often added, 
and occasionally a descriptive adjective gives 
a binomial form. I find, however, no trace of 
a binomial system of naming; the word 
species I have not noticed and the word genus, 
occasionally used, has no technical signif- 
icance, meaning merely “ kind.” 

The names used by Jonston could not enter 
scientific nomenclature even if the date of the 
publication were subsequent to 1758, a matter 
which may be open to doubt. 

In Bosgoed’s “ Bibliotheca Ichthyologia et 
Piscatoria,” 1874, page 9, is recorded a trea- 
tise by J. Jonston, with a similar but more 
extended title, said to be in five parts in two 
divisions (“dln.”) with the dates 1650 to 1653, 
issued at Frankfort on the Main. 

Apparently the volume before me is a re- 
print of the second “ dealing ” of this general 
work, as it bears a different date and the name 
of a different publisher. Bosgoed speaks of 
a new edition in Amsterdam in 1718, and an 
edition in Dutch in Amsterdam in 1660, 
translated from the Latin by M. Grausius. 
In advance proof sheets of the second edition 
of Dean’s “Bibliography of Fishes,” refer- 
ences are given to about a dozen editions in 
Latin or Dutch. One of these is dated 1677, 
but none 1767. 

It may be questioned whether the date 
“ MDCCLXVII” given on Libri IV. and V. 
alike is not a misprint for MDCLXVII. The 
appearance of the book and the absence of 
reference to any author later than 1648, 
would point in this direction. In any event, 
the names merit no consideration from 
systematists as, if really issued in 1767, it is 
merely an unmodified reprint of a pre-Linnean, 
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non-binomial, unsystematic popular compila- 
tion. 

The volume is effusively dedicated to 
“Wilhelmo VI Hessio Landgravio,” whose 
titles and virtues his “devotus cliens” ex- 


pounds at length. 
Davip Starr JorDAN 





SPECIAL ARTICLES 


ON A METHOD OF ESTIMATING THE NUMBER 
OF GENETIC FACTORS CONCERNED IN 
CASES OF BLENDING INHERITANCE 

In the early days of rediscovered Men- 
delism Bateson! suggested the idea that what 
was then known as blending inheritance might 
be a variety of Mendelism in which dominance 
was wanting, but in which several or many 
independent factors were involved. This sug- 
gestion was found to be in good agreement 
with much experimental work on quantitative 
characters subsequently carried on by Nilsson- 
Ehle, Tammes, Emerson and East, and others. 
It is now generally accepted as the most prob- 
ably correct explanation of all varieties of 
intermediate or blending inheritance. Ac- 
cepting this as a working hypothesis, have 
we any means of discovering how many fac- 
tors are involved in cases of blending inheri- 
tance? Surely the number must be very dif- 
ferent in different cases. 

Noteworthy features of blending inheri- 
tance are the following: (1) F, is intermediate 
between the pure parental races, but not more 
variable than the more variable parent. (2) 
F, is likewise intermediate in character but 
is more varvable than F, or either parent. (3) 
In F, and subsequent generations the varia- 
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bility decreases from the maximum suddenly 
attained in F,,. 

In all varieties of inheritance, whether typi- 
cally Mendelian or blending, the maximum 
variability is to be found in the F, generation. 
In ordinary Mendelian inheritance we are 
able to detect the number of genetic factors 
concerned by the number of phenotypes which 
are distinguishable in F, and by their numeri- 
eal proportions. The F, generation is in 
strong contrast with the F, generation to 
which it gives rise, for F, is of a single type, 
if the parent races were pure. 

In blending wheritance also, it is the F, 
generation which affords a clue to how many 
genetic factors are involved, not by the forma- 
tion of clearly distinguishable types (for there 
is but one), but by the amount of the varia- 
bility of that single type in F, as compared 
with F,. 

To make this clear, let us consider the nu- 
merical series commonly employed, by ex- 
positors of the multiple factor hypothesis, for 
explaining the increased variability of F, in 
blending inheritance. If two pure races differ 
from each other by a single genetic factor 
(which does not show the phenomenon of domi- 
nance), and if these two pure races are 
crossed, F, will be intermediate. F, will also 
be intermediate in part, but the parental 
classes will also reappear, and there will thus 
be three distinguishable classes in F,, which 
correspond with the two parental types and 
the F, type respectively. The classes will be 
numerically as 1: 2: 1, as in the familiar 
case of the blue Andalusian fowl. 

Now suppose that the pure parent races dif- 


TABLE I 


F, Distributions in Size Classes, when Inheritance is Blending and Involves from One to Siz 
Independent and Equivalent Factors 
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fer by two independent but equally powerful 
factors, neither of which shows dominance. 
F, will again be intermediate but of a single 
type and not more variable than either pure 
parent race. But F,, by recombination of 
the two differential factors, will now consist 
of five graded types, two of which correspond 
with the parental types, while the remaining 
three are found in the intervening region at 
equally spaced intervals. If the several 
graded types are readily distinguishable one 
from another, they will be found to occur in 
the proportions 1:4: 6:4: 1. But if the 
types are so close together in appearance as 
not readily to be distinguishable, the distribu- 
tion will resemble a probability curve. 

Further, if three independent but equivalent 
factors are involved in a cross where domi- 
nance is wanting, the F,, classes will number 
seven and their frequencies will be as 
1 ¢ 63°26 3'90 2:18 96:51. 

Now, suppose that in these several hypothet- 
ical cases, the character under investigation 
is size, and that the amount of difference in 
size between the parents is in every case the 
same; let us say for convenience, 12 units 
(inches, pounds, or whatever the case may be). 
Then the several classes of individuals of 
which F, is composed will have the class mag- 
nitudes and frequencies shown in Table I. 

For distributions, such as those shown in 
Table I., we can readily caleulate standard de- 
viations, which measure the variability of each 
array. See the last column of Table I. It 
will be observed that the standard deviation 
falls off rapidly as the number of factors in- 
volved increases. Inspection of the column 
headed “ standard deviation” in Table I. will 
allow one to arrive at the law of decrease of 
the standard deviation with corresponding in- 
erease of factors. It is evident that as the 
number of factors is doubled, the standard de- 
viation is halved under the radical sign. In 
other words, to reduce the standard deviation 
by one half, the number of factors must be 
increased four fold. With this point in mind 
one can extend as far as is desired the col- 
umns in Table I. headed “ factors ” and “ stan- 
dard deviation.” 
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In Table I. the difference between the pa- 
rents is assumed to be 12 units and the stan- 
dard deviation is expressed in terms of those 
units. To give the table a general form, we 
might suppose the difference between the pa- 
rents to be one unit. The standard deviation 
would then be only one twelfth as great. It 
is so given in Table II., wherein only the 
columns “ factors” and “standard deviation ” 
are entered from Table I. 


TABLE II 


Standard Deviation of F, Expressed in Per Cent, 
of the Difference between the Parent Races 























| 
Stand-_ | Stand- Stand- | Stand- 
Fac-| ard | Fac-; ard | Fac-| ard | Fac-| ard 
tors | Devia-| tors |Devia- tors |Devia- tors | Devia- 
tion tion | tion | tion 
1 | 35.35| 13 | 9.75 | 44] 5.32 | 144 | 2.94 
2 | 25.00| 14 | 9.50 | 48] 5.10 | 160 | 2.79 
3 | 20.41/ 15 | 9.12 | 52] 4.87 | 176 | 2.66 
4 | 17.67| 16 | 881 | 56| 4.75 | 192 | 2.55 
5 | 15.81| 17 | 8.53 | 60| 4.56 | 208 | 2.43 
6 | 14.43/ 18 | 833 | 64 | 4.40 | 224 | 2.37 
7 | 13.33} 20 | 7.90 | 68/| 4.26 | 240 | 2.28 
8 | 12.50| 24 | 7.21 | 72 | 4.16 | 256 | 2.20 
9 | 11.78} 28 | 666 | 80/ 3.95 272 | 2.13 
10 | 11.18| 32 | 6.25 | 90| 3.60 288 | 2.08 
11 | 10.64! 36 | 5.89 | 112} 3.33 | 320 | 1.97 
12 | 10.20; 40 | 5.59 | 128 | 3.12 | 384 | 1.80 








In the foregoing discussion, it has been as- 
sumed that the parent races were completely 
homozygous and so deviod of genetic varia- 
bility. If this were true of the parents, it 
would also be true of F,. In that case what- 
ever variability was exhibited by the parents 
or F, would be non-genetic. Under like en- 
vironment F, would be expected to show a 
like amount of non-genetic variability. Hence 
in estimating the genetic variability of F, 
one would have to deduct from the total ob- 
served variability of F, an amount equal to 
the observed (non-genetic) variability of F,. 

In practise one would proceed as follows. 
First find the difference between the standard 
deviations of F, and F,. Divide this by the 
difference between the parental means (the 
respective means of the two pure parent races). 
Multiply the quotient by 100. Now look in 
Table II. for the nearest corresponding num- 
ber in the column “ standard deviation.” Op- 


lost, 
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posite this will be found the number of fac- 
tors indicated. 

Let us take a specific example. Emerson 
and East? (1913, p. 59) studied (among other 
quantitative characters) the inheritance of 
weight of seed in crosses of two varieties of 
maize. The mean weight of a seed in one 
parent variety was 2.7 grams; in the other 
variety, it was 8.3 grams, a difference of 5.6 
grams. The seeds of F, plants had a mean 
weight of 4.6 grams and a standard deviation 
in weight of .6389 grams. The mean seed 
weight of F, plants was 6.0 grams and the 
standard deviation for F, was 1.17 grams. 
The difference between the standard deviations 
of F, and F, is 1.17 —.639=.531 grams. 
This is to be divided by the difference between 
the parental means, which was 5.6 grams. 
Now .531/5.6 = .0948, which multiplied by 100 
gives 9.48 per cent. Looking in the column 
“standard deviation” in Table II., we find 
the indicated number of factors to be 14. 

Emerson and East made two other crosses 
between these same varieties of maize, but 
used different individuals as the parents in 
each cross. The results for the other two 
crosses may be compared with the case just 
discussed to test the reliability of the method. 
In one case, the standard deviation of F, was 
1.089, making the difference between F, and 
F, 45. Now (.45/5.6) K 100 = 8.03 per cent., 
which corresponds with the result expected 
from about 19 factors. In the other case the 
standard deviation of F., was 1.23, making the 
difference between F, and F, .591. But 

2‘*The inheritance of quantitative characters in 
maize,’’ Res. Bull., 2, Agr. Exp. Station, Nebraska. 


SCIENCE 95 


(.591/5.6) & 100 = 10.55 per cent., indicating 
11 factors. The three different lots of F, 
individuals thus indicate the factorial differ- 
ences between the parents crossed to have been 
in one case, 11 factors; in a second case, 14 
factors; and in a third case, 19 factors. It 
is rather probable that the parent races were 
not homozygous, maize rarely is. But the 
indicated mean difference between the parent 
races would be about 15 factors. 

It is evident that the method has some seri- 
ous limitations in its applicability. It ap- 
plies perfectly only to cases in which the 
parents are genetically pure, that is, are homo- 
zygous for all factors affecting the character 
under investigation. Such material is rarely 
met with even in self fertilizing plants. If 
either of the parent races is in any degree 
variable genetically (heterozygous), F, will 
be variable in like degree. This will tend to 
decrease the difference in variability between 
F, and F, and so to increase the indicated 
number of factorial differences between the 
parents. This difficulty can be offset in part 
by raising an F, generation derived from all 
classes of F, in the proportion of their oc- 
currence. It is obvious that when a variable 
F, is obtained, various classes of F, indi- 
viduals should be tested as to their genetic 
character, and if they are found to be gen- 
etically diverse, each should have proportion- 
ate representation in the F, population. 

The theory of multiple factors in blending 
inheritance assumes that each factor is equal 
to every other factor in its influence on the 
character affected. It is improbable that this 
is strictly true, but no other assumption will 


TABLE III 


Estimation of the Number of Genetic Factors Influencing Weight Involved in Crosses of Cer- 


tain Races of Rabbits 























| Difference 
Standard Standard Difference between 
Cross Deviation Deviation between Means of Factors 
F: F; F:and F; | Parent Indicated 
| Races 
Polish X Himalayan............+..0.- 233 212 210 | 471 56 
Himalayan SO. ck oes tae acecss 230 162 68 1,725 80 
POU es sce see asus 257 198 59 1: SE 
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permit of a general treatment of blending in- 
heritance. If one attempts to apply to each 
case a scheme of specially weighted factors, 
as Punnett has done for size inheritance in 
fowls and rabbits, he proves nothing except the 
fact that a factorial explanation of his results 
is possible, for by properly weighting factors 
and assuming that some inhibit the action 
of others, one can fit to his observations a 
scheme involving either few or many factors. 
If one factor really has an influence greatly 
superior to that of other factors in a case of 
blending inheritance, this will be seen in the 
production of asymmetrical or multimodal 
variation polygons in F, and F,. If, when 
adequate numbers are produced, the variation 
curves of F, and F, are both smooth, it is 
certain that no genetic factor of predominant 
influence is involved in the case, but that 
several or many factors substantially equal 
in influence are concerned. Whether many 
or few can perhaps be ascertained by the 
method suggested in this paper. 

I have recently applied it in the study of 
weight inheritance in crosses between races 
of rabbits differing in size, with the following 
results. Three races of rabbits were crossed 
in all possible ways. The average size of the 
smallest race, Polish, was 1,404 grams; of 
the second race, Himalayan, it was 1,875 
grams; of the third race, Flemish, it was 3,600 
grams. The number of factors indicated as 
differentiating the races in weight is in the 
order of magnitude of the differences between 
the races. See Table III. But the number 
of factors indicated as differentiating the 
smallest race from the largest (Polish from 
Flemish) is apparently too great, since it ex- 
ceeds the sum of the differences in number of 
factors indicated as existing in the other two 
crosses. It is perhaps not to be expected that 
results more than approximately correct would 
be given by this method, unless fairly large 
numbers of both F, and F, individuals have 
been studied. In the rabbit crosses, the num- 
bers of F, individuals studied were 16, 25, and 
27, respectively. The F, numbers were 50, 62, 
and 112. The results obtained are sufficient 
to indicate the probability that in the Polish 
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< Himalayan cross, 50 or more factors are 
involved, and that the crosses with the largest 
race, Flemish, involve two or three times as 
many factorial differences. A fuller discus- 
sion of this case will be published later. 
W. E. Caste 
Bussey INSTITUTION, 
May 27, 1921 





THE UTAH ACADEMY OF SCIENCES 

Tue fourteenth annual convention of the Utah 
Academy of Sciences met in the physics lecture 
room of the University of Utah, Salt Lake City, 
on Friday evening, April 1, 1921, and continued 
for three sessions, closing Saturday afternoon with 
a business session at which the following officers 
were elected for the ensuing year. 


President, Dr. Frank L. West, Utah Agricultural 
College, Logan, Utah. 

First Vice-president, Professor Hyrum Schnei- 
der, University of Utah, Salt Lake City. 

Second Vice-president, Professor Carl F. Eyring, 
Brigham Young University, Provo, 

Secretary, A. O. Garrett, East High School, Salt 
Lake City. 

Corresponding Secretary, C. Arthur Smith, East 
High School, Salt Lake City. 

Councillors, Professor Harold R. Hage, Univer- 
sity of Utah; Dr. M. C. Merrill, Utah Agricul- 
tural College, Logan; R. A. Hart, U. S. Reclama- 
tion Service, Salt Lake City. 

Twenty-seven new members were added to the 
academy ’s roll of membership, making the largest 
increase in any one year in the history of the 
academy. 

The academy voted unanimously to support the 


following resolutions: 


WHEREAS: There is a greatly increased ‘appre- 
ciation and use of the recreation and scenic re- 
sources of Utah to which an abundant supply of 
wild life is of great importance in furnishing an 
opportunity for nature study, fishing and hunting; 

HEREAS: The maintenance of proper forest 
conditions is necessary for the preservation and 
production of fish and game; 

WHEREAS: Proper measures to insure a con- 
tinued supply of fish and game must be based on 
a scientific knowledge of biological factors in- 
volved ; 

Therefore, be it resolved, That the Utah Acad- 
emy of Sciences: 

1. Emphasize the close relationship between our 
forests and fish and game conservation. 

2. Endorse the recognition by the Forest Ser- 
vice that the fish, game and wild life on the 
National Forests are valuable resources to be 
preserved and maintained. 

3. Cooperate with the sportsmen, the State Game 
Department, and Federal departments in order 
that proper measures to perpetuate the fish and 
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game be undertaken and that the general public, 
especially the youths, be informed regarding our 
wild life and the necessity for its protection. 


WuerEas: The rapid inerease in population of 
the United States and Canada with its consequent 
use of agricultural and forest land is threatening 
the extinction of many native species of plants 
and animals, and , 

WuerEAS: The preservation of such native 
species is greatly to be desired, be it 

Resolved: That the Utah Academy of Sciences 
endorse the work of the Ecological Society of 
America in the movement for the preservation of 
natural conditions in the United States and 
Canada. 

Resolved: That it is particularly important that 
areas with typical plant and animal communities 
in different states of the union and the provinces 
of Canada be preserved and allowed to go on with 
their natural successional changes for the benefit 
not only of students who are interested in these 
subjects at the present time, but also and more 
particularly for future generations, 

Resolved: That this Academy hereby requests 
the National Research Council to take cognizance 
of this important subject and requests said Na- 
tional Research Council to aid in whatever man- 
ner may be possible the work of the Ecological 
Society of America in securing vegetation and 
animal preserves and sanctuaries for the further- 
ance of scientific study. . 

Resolved: That a copy of these resolutions be 
forwarded by the corresponding secretary to Dr. 
C. E. MeClung, chairman of the Division of Bi- 
ology _ Agriculture of the National Research 

uncil, 


WHEREAS: It is recognized that the timber sup- 
ply of the nation is rapidly becoming depleted; 

WHEREAS: The forest resources are of the 
greatest importance in the economic and indus- 
trial development of Utah and of the entire nation; 

WHEREAS: The maintenance of proper forest 
conditions on important watersheds is conducive 
to a regular and continued stream flow and an 
adequate supply of pure water so essential for do- 
mestic, hydro-electric and irrigation use; 

Be it resolved: That the Utah Academy of Sci- 
ences strongly endorses the conservation of for 
ests to the extent of maintaining all potential 
forest land in a highly productive condition. 
With this purpose in view, we therefore, strongly 
urge the adoption of a national forest policy 
for the entire nation similar to that proposed 
in H, R, 15,327, introduced in the 3d Session 
of the 66th Congress, commonly known as the 
‘Snell Bill.’’ 

Therefore, be it further resolved: That the 
Corresponding Secretary be instructed to transmit 
copies of this resolution to the members of Con- 
gress from Utah. 


The following papers were read at the three 
sessions of the convention. 


FRIDAY EVENING, APRIL 1 
Symposium of Forests Conservation in Utah 
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Making the forest of Utah a permanent resource, 
C. F. Corstian, U. 8. Forest Service, Ogden, 
President of the Academy. 

Fungus forest tree diseases of Utah, A. O, Gar- 
RETT, East High School, Salt Lake City. 

Forest and fish and game conservation, 8. B. 
Locke, U. 8. Forest Service, Ogden. 

Forests in relation to climate and water supply of 
Utah, J. CectL ALTER, U. 8S. Weather Bureau, 
Salt Lake City. 

SATURDAY A.M. 


Analytical distillation of shale oil, M. J. GAVIN, 
U. 8. Bureau of Mines, Salt Lake City. 

The use of the microscope in ore dressing, R. E. 
Heap, U. 8S. Bureau of Mines, 

Destructive distillation of oil shale, L. C. Kar- 
RIcK, U. S. Bureau of Mines. 

Chemistry of the volatilization process, THOMAS 
VaRLEy and C. M. Bouton, U. 8. Bureau of 
Mines. 

Metallurgy of the volatilization process, C. C. 
STEVENS, University of Utah. 

Function of steam in retorting otl shales, M. J. 
Gavin, U. 8. Bureau of Mines, and J. J. Ja- 
KOWSKY, University of Utah. 

Reduction of copper from chloride fumes, R. H. 
BRADFORD, University of Utah. 


SATURDAY P.M. 


Decomposition of green manure at different stages 
of growth, THomas L, MarTIN, Millard Acad- 
emy. 

The normal temperature as a function of the 
time, elevation above sea level and the latitude, 
Frank L. West, Utah Agricultural College. 


Vitamines in relation to nutrition, W. E, CARROLL, 
Utah Agricultural College, Logan. 

Relation of precipitation to height growth of 
forest tree saplings, CLARENCE F. KorsTIAN, 
U. S. Forest Service. 


A twelve o’clock luncheon was given to the 
members of the academy and their friends at 
the university dining hall under the efficient direec- 
tion of Miss Lucy Van Cott, dean of women, Uni- 
versity of Utah. Dr. Frank L. Harris, of the 
Agricultural College, spoke at the luncheon on the 
general topic of scientific research, emphasizing 
the importance of stimulating an appreciation of 
its results in the publie mind. 

C. ARTHUR SMITH, 
Corresponding Secretary 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


SECTION H—ANTHROPOLOGY 


Ar the Chicago meeting of Section H—Anthro- 
pology—the following officers were nominated: 
ee ree (1921), A, E. Jenks, Minneapolis, 

inn. 

Secretary (Jan., 1921—Dec., 1924), E. A. Hooton, 
Cambridge, Mass. 

The following members of the Sectional Com- 
mittee were elected: B. Laufer (Jan., 1921—Dec., 
1924), Chicago, Ill.; F. C. Cole (Jan., 1921—Dec., 
1922), Chicago, Tl. 


The Sectional Committee is constituted as follows: 
A. E. Jenks, chairman, Minneapolis, Minn.; E. A. 
Hooton (Jan., 1921—Dec., 1924), Cambridge, 
Mass.; AleS Hrdlicka (Jan., 1920-Dec., 1923), 
Washington, D. C.; Berthold Laufer (Jan., 1921- 
Dec., 1924), Chicago, Ill.; R. J. Terry (Jan., 1920- 
Dec., 1921), St. Louis, Mo.; F. C. Cole (Jan., 
1921—Dee., 1922), Chicago, Ill.; Clark Wissler 
(1921), from the American Anthropological Asso- 
ciation, Washington, D. C.; J. Walter Fewkes 
(1921), from the American Anthropological Asso- 
ciation, Washington, D. C. 
The following papers were read and discussed: 


The practical value of anthropology to our nation: 
A. E. JENKS, University of Minnesota. 

The grouping of Piman languages upon a phonetic 
basis: J, A. Mason, Field Museum of Natural 
History. 

A project for the study of race mixture in the 
United States: E, A. Hooton, Harvard Uni- 
versity. 

The peopling of Asia: A. HgDLIcKA, U. S. Na- 
tional Museum. 

The influence of sex and stock. upon the pubic 
bones: T. WINGATE Topp, Western Reserve Uni- 
versity. 

Variations in the weight of new-born children with 
particular reference to racial differences; com- 

' parative growth of premature and normal chil- 
dren: E, E. ScamMMon, University of Minne- 
sota. 


A bird’s-eye view of American languages north of 
Mezico: E. Sapir, Geological Survey, Canada. 

The scaphoid type of scapula: W. W. GRAVES, 
Si. Louis, Mo. 

The native culture of the Czecho-Slovak people and 
its relation to other European cultures: K. 
CHOTEK, Ethnographical Museum, Prague. 





[N. 8. Vou. LIV. No. 1387 


The present state of anthropological research in the 
Philippines: F, C, Coir, Field Museum of Nat- 
ural History. 

The relative dating of Aztec and Pueblo Bonito 
ruins, by growth rings on the timbers: A, E. 
Dove.uass, University of Arizona. 

Aztalan: 8. A, Barrett, Milwaukee Public Mu- 
seum. 

Anthropology at the Pan-Pacific Congress: CLARK 
WISSLER, National Research Council. 

The American plant migration: BERTHOLD Lav- 
FER, Field Museum of Natural History. 

The criteria for a general, ancient Algonkin cul- 
ture: ALANSON SKINNER, Milwaukee Public 
Museum. 

The Ridatsa Indian: Care and training of the 
dog and horse: GILBERT L. WILSON, Macalester 
College. 

The preservation of Indian remains in Wisconsin: 
Cuas. E. Brown, Sec., Wisconsin Archeological 
Society. 


The following papers were read by title: 


Geographical influences upon human culture with 
special reference to the Great Plains: MELVIN 
R. GiuMoreE, State Historical Society of North 
Dakota. 

The technique of paleopathology as applied to hu- 
man remains: Roy L. Mooprge, University of 
Illinois, College of Medicine. 

Aboriginal population in California: A. L. Kror- 
BER, University of California. 

Some vital aspects of the American Indian: FREpD- 
ERICK L, HorrMaNn, Prudential Life Insurance 
Company. 

Waning stone age industries among the Wisconsin 

‘ Indians: ALANSON SKINNER, Milwaukee Public 
Museum, 

Current illogical extravagant estimates concerning 
the antiquity of man: G. FREDERIC WRIGHT, 
Oberlin College. 


The afternoon session of December 29 was de- 
voted to a conference on State Archeological Sur- 
veys. 

On the afternoon of December 30, the’ section 
visited the Field Museum of Natural History to 
inspect the anthropological exhibits and after- 
wards visited the Newberry Library for an ex- 
amination of the Ayer collection of Americana. 

E. A. Hooron, 


Secretary, Section H 








